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A. Rationale  
 Four major uroplakin (Upk) proteins (Upk1a, Upk1b, UpkII and UpkIII) are expressed in the urothelium 
of the bladder and ureter.  Upk1a/UPII and Upk1b/UPIII pairs form and these integral membrane proteins are 
key to the formation of a functional permeability barrier by the bladder by maintaining the physical integrity of 
the urothelium.  These proteins are very abundant in the umbrella cells of the urothelium of the bladder 
beginning at about E15.  We chose to use the UpK1b gene to express RFP to mark these cells because no other 
marker was available with this specificity.  The Upk1b-RFP line generated here demonstrates the same 
specificity and and timing in RFP expression as the endogenous gene.   
 
 
B. Targeting Strategy 
 
 

 



C. Southern Blot Analysis of the Targeted Allele in Mice 
 
 
 
 
 
 
 
 
 
 
 
Southern blot analysis with neo probe indicates this strain contains an additional insertion and the insertion is 
linked to the Upk1bRFP as it persists after several rounds of breeding.  Because of the size (~4.0 kb) is much 
smaller than the targeting construct, this additional insertion should not contain RFP sequences. Moreover, the 
actual size of EcoR V fragment of Upk1bRFP detected by neo probe is smaller than predicted by genomic 
sequence.  This discrepancy is likely because that Upk1bRFP was derived from 129, not C57BL/6.   
 
D. PCR Genotyping 
 a. Primers 
  Upk1b-F: 5’ agtcctgtgatggctgaccg 3’ 

Upk1b-R: 5’ aggcactataaaggggaa cg 3’ 
  RFP-R2: 5' gagttcatgcgcttcaaggt 3' 
 
 b. Expected Band Sizes 
  Upk1b-F + Upk1b-R: 425 bp 
  Upk1b-F + RFP-R2: 289 bp 
 
E. Relevant Sequences 
 a. Genomic clone used for targeting construct 

ctgcctggtgccaagtctagcgtgcaccatcagaccacagctactgcactacacaataaacgcacggcaggaagcc
tgcacctggcttctcttgacatttatggctgagggagaggtgtcacaacaatcaacttaatctcaacaagagacacaggga
gtcagtgtggcacccttgagaagctgagatgggaagacctcaagtttgaggtcagtcggtttgtgcaagaccccatcttta
caaaacaaaacacaggtgtctgcggaaatgctgtcaaaccctgatctcccattggcttcacagcacatcccttcatttctg
gaaagtagaggggcgagctgtaagtttggaaaacatctgtacggtttcctggatcatagtgggaaaatattagtgtggtaa
tgccccggggaaaggctaagaaagaaactagggaattgtgtggagtgaagccttggtctatctgaccttctaaaaaaaaag
gctcttctgtatagagaaaactgtatgtgttttctttattcccaggttggcaaggaagccaggccagcatttctttttcta
cttaaagtgttagcattgtgtcgggattgctaaactctggcgctatataaccagcagtcgggctgaccttgatttgactct
gggtcctgggctttctgtcagcatgaccttgagcaaatggatctctccagcttcctttcctcactgtcaagatggaaggaa
cagagtctcaggctagacccttaagaagtgtgtatcccatgaaactccaactatagggattcggaacaagacctacacagc
aacaccaacgtggatgtgggaagccccgcccctagatgaagagcagccaatggctactgagaaagagaatggggcgggcgc
ggggtgggggtgggggaatctacatgggccagcccccagtgaggccatccaatcccaagtgatcagccctaaatctatgtt
cacaggaataaataggctcagtagaggggtgtgtgtgtgtgtgtgtatgcgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtg
tgtgtgtgtttgcatgcatgtatgtgtgtgtgtatgtatgtatgtatgtatgtatgtatgtgaaacaataataattataga
agaggtcacaaatttgaggggcaccaagtagacacggaaggattagaggggagaggaaggcggtgaatgattataataggt
acagtactcacgcacgaaattctcaaaaatataaaacatttaaaatcttgaaaggaatgcaaccaagccaacatggatttt
taacccagtgactctcatttcagacttctgaccccaaaccgtcagctactatttttgtaagattgaggaaatctgttacta
tagcaataaaaaacaagcccagcgttttggggaaaaaagaatatccatttatcaggtctgttgagaagatgaccaaaggtg
cctgagacagaatggagagagcactgaggggcccataggtggcagattccattcttttgggtcacttttggcaaatgagtg
tggctttctttaagacaagacaaaaaatatcttagttttaattatgtgcgtgggggtggagtgctgcacgcatgagcaggt
gcccttggaggccagaagagagccttggatcccctggagtcgcgggtagttgtgggctgtcctctgaaagcacagcagtta
ctcttcactgccaacccatctctgcagtgccaagacaagcccaacttcctaagttagtatttgaaaaaagttgggaagagg
cagcaagttcaaaataccatgcctatcgatgtaatcctttctcaagctaccaaaccacgggccaccgtcccagcagtgttt
cctaccacggcaccgtctaggtttctcccatgtttttcttgcccaaataggcctccggcctatggctcccgtctctcctcc
actctgatccgcatttcctatcccaatcctgacccttagcattctcttttccacctgatcttaactgataagaaacaataa

 

Genomic DNA isolated from wildtype 
and heterozygous mice were digested 
with the indicated restriction enzymes, 
separated in 0.8% agarose gel, 
transferred to charged nylon membrane, 
and hybridized with 32P-labeled probes.  
The autoradiograms are shown.  



ccgcccacttctaaaacccagtgacacctgggaaagcggtccgtactgcaccaacatcccttgctcgggttccttcagctt
ccttctggaccagcggagcccctctcctttgttgaacatctacctggatccttccttttttctccacacctctcacaactc
tccctttgttagcactggccctagttaatttgcctttcaaatccttggtgctatagtccgttttagattccctgaaagaaa
caaaaatctcttctcttatcttggagcctaactaaccttactgctaccaagaaactgctacacgcccaacaggtgcagaat
cggttcaatgatggtcagtaatgaagttgaacttggcctctccagatacttgccctttagagactgtgtttttgttatcaa
aatgtctatctttcgaagtctgtttgtttgtgtgtctagtttagagagcagcctaactggttgggattaatgtcagtgcat
gccaataaagagttttacgatgtaactgatctggctgtaccagttagattgtccctgtcagagccttctaagcactgtatg
gttctacccatctgatatgggagaattaccccagataaataaatggcatttctaagcagaaattccacagagtgggggtgg
ggatcagaagatggtgcaacaagggccctgattcttctgctcctttgacaaacattgatggaatacgtgtgccaaattgtg
agtcaaaaacactcatacattttaactttgtaaattctcacagtcttcagggcaaaaagaaatgagaaaatatttagagat
gtttacattacttaggttattacattacttgggttattataattaaaatacttacattattaatatacgccttatagcata
tgttatgacaatagagttaacacttgtcagggcctgagtcatagaagagatgtaggctgaaggagtctccacggttaaaag
caaaagctcttattctaaagggcctgagttcacttcccatcacccaaatcaggtgacgcactgtaaccccagctccagggg
atctgaggccactgtcctacacaggtattcacacacgtacagctgcattaacacagacacacaaaattacatggctttaga
aagaaaagaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaaggagggagggaggga
gagaggaaggagggagggagggagagaggaagggaggggaggaagaggagaggacaggagaggagaggagaggagaggaga
ggagaggagaagagaagagaagagaagagaagagaagagaagagaagagaagagaagagaagagaagagaagagaagagaa
gagaagagaagagaagagaagagaagagaagagaagagaagagggaaggaaaagaatggggaaataaaacaacaaaggaag
atgtgcctccccacaaagcaggagttcagccaaactggccaacttggtgttttgtctttactttgcacttctgagtctacc
cctctcacttcccctttcctcggaaagtctaccactcttcccacattcctcttcctcaccctacctctactctcctgatca
gaacactgactctatataacctgctaagctggatcctttcgcactaagccccaactcatttatgtagacatccacttacat
tacacattctaatgactttgagaccttagcttcttgcctagcacagaatcctagactgtaaccgacttcctcactcatctt
tacatacctcgatgtgaaaattgtatcgtttaataccttttgacttagagtgtcagtcacttagctaattaaagaataacg
tgtgggggacaggagcagcttttctcaacatgtcccaactacagaagccaaaaatgattgacccaaacatctaacctgtgc
cccttccagagaatccccccaaatctgccatttctgtctgtgtatcctcaaaggcactttaccagttagttagtctttgat
tccccagagttttgttctagttggattctgagaatctattatgtacatgaagtccctagaagagtgcacaagagagctaca
cagacctctttgctctgcacttccctcatgcatgagagaacttcattttgtacaatctatgttctttaatgtaataaaata
tttaacattaacccatgggccaaaatggccccagccagctctccaactctcttagtttccctatgattgtagttggacttg
cccaaggacggcagtggcaatacctgaggctctcagcatgtgtcagcctggtcatcacagtgacaggtctgatctttgtgc
tcctggtgaccttggagaacctcagtacccctctgagaaggatgattctggtgtctctcataccctaagggactcctgagg
gacacagatcagactctaaaagtccttattttgttctttagaaagtcctgtgatggctgaccgcaggtatcaaatttccac 

 
        Upk1b-F 

cattactaaaagctctcatttggataccataaataaataaataaataaataaataaataaataaataaataagaagaagaa
aagaaaagaaacaggagatgtcatgatttgctgacagtgtagagactgaaacagtatttgctacctgctcccatccaaagt
tacattcttaactgtgtcttcagCTTTTAGAAAATCCTGAAGATGGCCAAAGACGATTCCACTGTTCGTTGCTTCCAGGGC
CTGTTGATTTTTGGACACGTAATTGTTGGTgtaagtcatgagtacttttcaaaaaaattgtgttcttgtaagcatggcttt 
 
 
tagataaattaaaagtgaaagtttaagaaaatattataaatatcgttcccctttatagtgcctccattttaagaaatgtga 
 
           Upk1b-R 
tagtaaatatactagctagaatcttaaaatagttgtatagaatcaccttttatgacagaagactctttcctttccaatttt 
taagacataatgactatggagagtcatatgttcaccgtgatcagtatctaaatgcacctgcttctcagtcatttatgcttc
tgtccagttgcaccttggtttgacttggtgactgtgttattgaaggtactgggacagatgtttgcaatgggataggatagg
agaataactttcatacatgaatgcactgtctgagtgggtcataccctaggggctttatggatcttttcccaactagaaaaa
aaagttatatgtagaaaaaagaattaaaggcagaaggtatatggaagaaggaagcaagatagaaatagctgttgggtctcc
tggcaatgggggactcgtcgcataaagcctctgtaagatgtaagggactcaccactagagcccatcctgccccccggcccc
tttcccctggtgccgtgcttttggccacaagcctgacagactcattctcatcttgtttccagATGTGTGGCATCGCCCTGA
CAGCAGAGTGTATCTTCTTTGTATCTGACCAACACAGTCTTTACCCACTTCTCGAAGCCACCAACAATGATGATATCTTCG
GGGCAGCTTGGATAGGCATGTTCGTGGGCATCTGCCTCTTCTGCTTGTCCGTTCTAGCCATAGTAGGAATTATGAAGTCCA
ACAGGAAAATCCTCTTGGCGgtaagaccttacaaagctggagatgtagctcagttgacagagtgtctgcctagcacacaca
aaatcttgggttcagtccctagcaccatattatctgggcatggtggtacacatctataaacctgttctgaaggtatgggca
agatgatcctaaattccaggtaatccttggctacgtagcaagttcaagactagcctgtgctacaagagaccctttctcaaa
ataacaactaacaaattctctgcagttgttttcctgggccaattttggtgaactgtctcttctccattgagcaaagagctt
tggttttcagtgggctaagtggaagaaagattctagatgagtggacaaaaggggggatcgggaagatccccttgcaagatc
atccatgtaggatgtaaagatgccctacatggatgaaagttcaggttctagtaaaatgagctgaaaatgggaaggaatgcc
tttggatggtctagttgactatatgcagatgtgtgcttctccagctgctgactgcacgtgcccaatagtcacagccaggaa
ggacacgaacatgagaaatgatgccatgggcattttttttagaatttttttcctccttgataatagcaagttagttttaag



tgtttatgtgttaagatacaaaactgaaagtagacatgagttttttcatagcagacaagagcctttttttttttaaagact
tccaagttcaaggccaatggcttttgagccatggctgcatgccccacactgtcatttgctctgcagtacaggaaccctgga
agaccccaaacagtaccattgtgagtgacccattcacactagtcggtggtacccctgaagtaactcccctactctgagtcc
ctcttctgaagaagctgagccactgagggagcttttcggtctgcttctctcaggtaaccattcccctagtgcccaggaatg
cagactgtttgccttctctgtttcctttgggtgagttagttcctgggcaaactcactctgagagagtagggaaaggaacac
agggaagagggggagaactgagagatcttcctgatgacaagcacagacttcaccctgggctcctctctggcctaatcctaa
ggggtcctgaggttctgtaatgggagccatcaaagctcatgacaggaagcaaggcagtagccaatatggggagggttatta
gaatctctgaaagctctcttaccacagaggtagttggggttttgaggggcgtgggagggttgttggtttgttttgtttgag
ggtcaggcagtgaaagcacaaagggtcctgacctttgaacccacaaacatcccaaagagggaggacaagtccccccaccta
ctctacagtccttctccccaaaaaaggacacaaggagagacagtgcatgtataaaagtgtgcaaggcaggggccttcactg
agaggcatctgctgttcaactctgttccagccagaccccgggggtgacttgcagccacatgcacgcacagcagaaacagcg
catagagagctctgcttccctcgcctgagctggtatcactagaacatgggtgtgtgttctgtgtgagcagtgagcctctat
gccggaaggctgcctgctccttagagatgagactgggtaggaaggacacaaggcattagtcatgttcgtcatcctttcctg
acttctgtggatctatgttttcagcagttcaggaagaaaatgactcccacttaaagggacttacaatgcccagtgtcaggt
atgacgcactgaggctatcttgccagccaccgggcatgtacatataccaaaaaaaaaaaatcctctgaaaaggccacacat
tccttcattgtttatcttatctccccccacattaaaatagaattcgggatgagagaattccaaaccgaatggtcatttctt
ccagagatatgcagagaactgagctgacccacaccccattttggtccgagtacctaacactagccccattccaagtagcag
ctgatcaaaaagggtttgtactccctgactgcttggataccacatttagatgaatatgcttaggactcacagcaaccactt
ggtgagatgtctgttataatcctccgttctcatctctttccctcccagTACTTCATCATGATGTTTATAGTGTACGGTTTT
GAAGTGGCATCTTGCATCACAGCAGCAACACAACGCGACTTTgtgagtatagtccccaatgcatggagcaaaaatgacact
ccagcaactgacatgcttcgacccctcgctgtgtgctcgtcgtgccaatacacacactattaatacccatgcagtatcggg
aagccttgcttgtcgtttctaaattaaaagagaaaggcactaaacgctaagaaatgtatctaggaatgaatggctgacagg
tcacagcaggaattctgagtcgaagaagcctgattcccaatgcccaagctgggatcccggccggcactgactgccattcgt
ccacaccatggcctttctgcatgttctgcctcgtggaagacataattcagaatctttcttgtcccgtttctcactgtttcc
ctaatctacaccatccttaaaacagccagtcatgcagtgattccttcttatacagaaacccaaagcagccccagccaaatg
agtgcagcgtccctgagtttagcttccctccaagagaatgtgcagtttatagagcaacaggtgctatttggcctttctagg
gagcaggtgtgctgactctctcgtgtcattctc 

 
b. The final construct (excluding plasmid backbone and the negative selection marker) 
ctgcctggtgccaagtctagcgtgcaccatcagaccacagctactgcactacacaataaacgcacggcaggaagcc

tgcacctggcttctcttgacatttatggctgagggagaggtgtcacaacaatcaacttaatctcaacaagagacacaggga
gtcagtgtggcacccttgagaagctgagatgggaagacctcaagtttgaggtcagtcggtttgtgcaagaccccatcttta
caaaacaaaacacaggtgtctgcggaaatgctgtcaaaccctgatctcccattggcttcacagcacatcccttcatttctg
gaaagtagaggggcgagctgtaagtttggaaaacatctgtacggtttcctggatcatagtgggaaaatattagtgtggtaa
tgccccggggaaaggctaagaaagaaactagggaattgtgtggagtgaagccttggtctatctgaccttctaaaaaaaaag
gctcttctgtatagagaaaactgtatgtgttttctttattcccaggttggcaaggaagccaggccagcatttctttttcta
cttaaagtgttagcattgtgtcgggattgctaaactctggcgctatataaccagcagtcgggctgaccttgatttgactct
gggtcctgggctttctgtcagcatgaccttgagcaaatggatctctccagcttcctttcctcactgtcaagatggaaggaa
cagagtctcaggctagacccttaagaagtgtgtatcccatgaaactccaactatagggattcggaacaagacctacacagc
aacaccaacgtggatgtgggaagccccgcccctagatgaagagcagccaatggctactgagaaagagaatggggcgggcgc
ggggtgggggtgggggaatctacatgggccagcccccagtgaggccatccaatcccaagtgatcagccctaaatctatgtt
cacaggaataaataggctcagtagaggggtgtgtgtgtgtgtgtgtatgcgtgtgtgtgtgtgtgtgtgtgtgtgtgtgtg
tgtgtgtgtttgcatgcatgtatgtgtgtgtgtatgtatgtatgtatgtatgtatgtatgtgaaacaataataattataga
agaggtcacaaatttgaggggcaccaagtagacacggaaggattagaggggagaggaaggcggtgaatgattataataggt
acagtactcacgcacgaaattctcaaaaatataaaacatttaaaatcttgaaaggaatgcaaccaagccaacatggatttt
taacccagtgactctcatttcagacttctgaccccaaaccgtcagctactatttttgtaagattgaggaaatctgttacta
tagcaataaaaaacaagcccagcgttttggggaaaaaagaatatccatttatcaggtctgttgagaagatgaccaaaggtg
cctgagacagaatggagagagcactgaggggcccataggtggcagattccattcttttgggtcacttttggcaaatgagtg
tggctttctttaagacaagacaaaaaatatcttagttttaattatgtgcgtgggggtggagtgctgcacgcatgagcaggt
gcccttggaggccagaagagagccttggatcccctggagtcgcgggtagttgtgggctgtcctctgaaagcacagcagtta
ctcttcactgccaacccatctctgcagtgccaagacaagcccaacttcctaagttagtatttgaaaaaagttgggaagagg
cagcaagttcaaaataccatgcctatcgatgtaatcctttctcaagctaccaaaccacgggccaccgtcccagcagtgttt
cctaccacggcaccgtctaggtttctcccatgtttttcttgcccaaataggcctccggcctatggctcccgtctctcctcc
actctgatccgcatttcctatcccaatcctgacccttagcattctcttttccacctgatcttaactgataagaaacaataa
ccgcccacttctaaaacccagtgacacctgggaaagcggtccgtactgcaccaacatcccttgctcgggttccttcagctt
ccttctggaccagcggagcccctctcctttgttgaacatctacctggatccttccttttttctccacacctctcacaactc
tccctttgttagcactggccctagttaatttgcctttcaaatccttggtgctatagtccgttttagattccctgaaagaaa
caaaaatctcttctcttatcttggagcctaactaaccttactgctaccaagaaactgctacacgcccaacaggtgcagaat
cggttcaatgatggtcagtaatgaagttgaacttggcctctccagatacttgccctttagagactgtgtttttgttatcaa



aatgtctatctttcgaagtctgtttgtttgtgtgtctagtttagagagcagcctaactggttgggattaatgtcagtgcat
gccaataaagagttttacgatgtaactgatctggctgtaccagttagattgtccctgtcagagccttctaagcactgtatg
gttctacccatctgatatgggagaattaccccagataaataaatggcatttctaagcagaaattccacagagtgggggtgg
ggatcagaagatggtgcaacaagggccctgattcttctgctcctttgacaaacattgatggaatacgtgtgccaaattgtg
agtcaaaaacactcatacattttaactttgtaaattctcacagtcttcagggcaaaaagaaatgagaaaatatttagagat
gtttacattacttaggttattacattacttgggttattataattaaaatacttacattattaatatacgccttatagcata
tgttatgacaatagagttaacacttgtcagggcctgagtcatagaagagatgtaggctgaaggagtctccacggttaaaag
caaaagctcttattctaaagggcctgagttcacttcccatcacccaaatcaggtgacgcactgtaaccccagctccagggg
atctgaggccactgtcctacacaggtattcacacacgtacagctgcattaacacagacacacaaaattacatggctttaga
aagaaaagaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaagaaaggagggagggaggga
gagaggaaggagggagggagggagagaggaagggaggggaggaagaggagaggacaggagaggagaggagaggagaggaga
ggagaggagaagagaagagaagagaagagaagagaagagaagagaagagaagagaagagaagagaagagaagagaagagaa
gagaagagaagagaagagaagagaagagaagagaagagaagagggaaggaaaagaatggggaaataaaacaacaaaggaag
atgtgcctccccacaaagcaggagttcagccaaactggccaacttggtgttttgtctttactttgcacttctgagtctacc
cctctcacttcccctttcctcggaaagtctaccactcttcccacattcctcttcctcaccctacctctactctcctgatca
gaacactgactctatataacctgctaagctggatcctttcgcactaagccccaactcatttatgtagacatccacttacat
tacacattctaatgactttgagaccttagcttcttgcctagcacagaatcctagactgtaaccgacttcctcactcatctt
tacatacctcgatgtgaaaattgtatcgtttaataccttttgacttagagtgtcagtcacttagctaattaaagaataacg
tgtgggggacaggagcagcttttctcaacatgtcccaactacagaagccaaaaatgattgacccaaacatctaacctgtgc
cccttccagagaatccccccaaatctgccatttctgtctgtgtatcctcaaaggcactttaccagttagttagtctttgat
tccccagagttttgttctagttggattctgagaatctattatgtacatgaagtccctagaagagtgcacaagagagctaca
cagacctctttgctctgcacttccctcatgcatgagagaacttcattttgtacaatctatgttctttaatgtaataaaata
tttaacattaacccatgggccaaaatggccccagccagctctccaactctcttagtttccctatgattgtagttggacttg
cccaaggacggcagtggcaatacctgaggctctcagcatgtgtcagcctggtcatcacagtgacaggtctgatctttgtgc
tcctggtgaccttggagaacctcagtacccctctgagaaggatgattctggtgtctctcataccctaagggactcctgagg
gacacagatcagactctaaaagtccttattttgttctttagaaagtcctgtgatggctgaccgcaggtatcaaatttccac 

 
        Upk1b-F 

cattactaaaagctctcatttggataccataaataaataaataaataaataaataaataaataaataaataagaagaagaa
aagaaaagaaacaggagatgtcatgatttgctgacagtgtagagactgaaacagtatttgctacctgctcccatccaaagt
tacattcttaactgtgtcttcagCTTTTAGAAAATCCTGAAG ATGGCCTCCTCCGAGGACGTCATCAAGGAGTTCATGCG 
 
  Intron/exon junction            Start of RFP 
CTTCAAGGTGCGCATGGAGGGCTCCGTGAACGGCCACGAGTTCGAGATCGAGGGCGAGGGCGAGGGCCGCCCCTACGAGGG 
 
RFP-R2 
 
CACCCAGACCGCCAAGCTGAAGGTGACCAAGGGCGGCCCCCTGCCCTTCGCCTGGGACATCCTGTCCCCTCAGTTCCAGTA
CGGCTCCAAGGCCTACGTGAAGCACCCCGCCGACATCCCCGACTACTTGAAGCTGTCCTTCCCCGAGGGCTTCAAGTGGGA
GCGCGTGATGAACTTCGAGGACGGCGGCGTGGTGACCGTGACCCAGGACTCCTCCCTGCAGGACGGCGAGTTCATCTACAA
GGTGAAGCTGCGCGGCACCAACTTCCCCTCCGACGGCCCCGTAATGCAGAAGAAGACCATGGGCTGGGAGGCCTCCACCGA
GCGGATGTACCCCGAGGACGGCGCCCTGAAGGGCGAGATCAAGATGAGGCTGAAGCTGAAGGACGGCGGCCACTACGACGC
CGAGGTCAAGACCACCTACATGGCCAAGAAGCCCGTGCAGCTGCCCGGCGCCTACAAGACCGACATCAAGCTGGACATCAC
CTCCCACAACGAGGACTACACCATCGTGGAACAGTACGAGCGCGCCGAGGGCCGCCACTCCACCGGCGCCTAAgaattcct 
 
                         End of RFP 
 
gcagcccaattccgatcatattcaataacccttaat ataacttcgtataatgtatgctatacgaagttat CTGCAGGCG  
 
                                                     LoxP                Start of 
CGCCCCTAGGGCGGCCGCCACCTCGAGGGGGCGCTGATCAGCCTCGACTGTGCCTTCTAGTTGCCAGCCATCTGTTGTTTG 
 
bGH polyA 
CCCCTCCCCCGTGCCTTCCTTGACCCTGGAAGGTGCCACTCCCACTGTCCTTTCCTAATAAAATGAGGAAATTGCATCGCA
TTGTCTGAGTAGGTGTCATTCTATTCTGGGGGGTGGGGTGGGGCAGGACAGCAAGGGGGAGGATTGGGAAGACAATAGCAG
GCATGCTGGGGATGCGGTGGGCTCGAGATCCACTAGTTCTAGCCTCGAGGCTAGAGCGGCCGCCA ccgcggcgtagagga  
 

                End of bGH polyA 



tctgttgatcagcagttcaacctgttgatagtacgtactaagctctcatgtttcacgtactaagctctcatgtttaacgta
ctaagctctcatgtttaacgaactaaaccctcatggctaacgtactaagctctcatggctaacgtactaagctctcatgtt
tcacgtactaagctctcatgtttgaacaataaaattaatataaatcagcaacttaaatagcctctaaggttttaagtttta
taagaaaaaaaagaatatataaggcttttaaagcttttaaggtttaacggttgtggacaacaagccagggatgtaacgcac
tgagaagcccttagagcctctcaaagcaattttcagtgacacaggaacacttaacggctgacagaattagcttcacgctgc
cgcaagcactcagggcgcaagggctgctaaaggaagcggaacacgggatccatgcatagatcccccctcgaaaacgctagc
gttaattaa gaagttcctatactttttagagaataggaacttc AGCTTCTGATGGAATTAGAACTTGGCAAAACAATAC  
 
            Frt     End of KanR

 

TGAGAATGAAGTGTATGTGGAACAGAGGCTGCTGATCTCGTTCTTCAGGCTATGAAACTGACACATTTGGAAACCACAGTA
CTTAGAACACAAAGTGGGAATCAAGAGAAAAACAATGATCCCACGAGAGATCCATGCATAGATCTTAATTAATTAGAAAAA
CTCCATCGAGCATCAAATGAAACTGCAATTTATTCATATCAGGATTATCAATACCATATTTTTGAAAAAGCCGTTTCTGTA
ATGAAGGAGAAAACTCACCGAGGCAGTTCCATAGGATGGCAAGATCCTGGTATCGGTCTGCGATTCCGACTCGTCCAACAT
CAATACAACCTATTAATTTCCCCTCGTCAAAAATAAGGTTATCAAGTGAGAAATCACCATGAGTGACGACTGAATCCGGTG
AGAATGGCAAAAGCTTATGCATTTCTTTCCAGACTTGTTCAACAGGCCAGCCATTACGCTCGTCATCAAAATCACTCGCAT
CAACCAAACCGTTATTCATTCGTGATTGCGCCTGAGCGAGACGAAATACGCGATCGCTGTTAAAAGGACAATTACAAACAG
GAATCGAATGCAACCGGCGCAGGAACACTGCCAGCGCATCAACAATATTTTCACCTGAATCAGGATATTCTTCTAATACCT
GGAATGCTGTTTTCCCGGGGATCGCAGTGGTGAGTAACCATGCATCATCAGGAGTACGGATAAAATGCTTGATGGTCGGAA
GAGGCATAAATTCCGTCAGCCAGTTTAGTCTGACCATCTCATCTGTAACATCATTGGCAACGCTACCTTTGCCATGTTTCA
GAAACAACTCTGGCGCATCGGGCTTCCCATACAATCGATAGATTGTCGCACCTGATTGCCCGACATTATCGCGAGCCCATT
TATACCCATATAAATCAGCATCCATGTTGGAATTTAATCGCGGCCTCGAGCAAGACGTTTCCCGTTGAATATGGCTCATAT
GAAACGATCCTGTCTCTTGATCAGATCTTGATCCCCTGCGCCATCAGATCCTTGGCGGCAAGAAAGCCATCCAGTTTACTT
TGCAGGGCTTCCCAACCTTACCAGAGGGCGCCCCAGCTGGCAATTCCGGTTCGCTTGCTGTTAATTAAGCGGCCGCTCTAG 
 
CCTCGAGGCTAGAACTAGTGGATCTCGAGCCCACCGCATCCCCAGCATGCCTGCT ATTGTCTTCCCAATCCTCCCCCTTG  
 

         Start of KanR   End of bGH polyA 
CTGTCCTGCCCCACCCCACCCCCCAGAATAGAATGACACCTACTCAGACAATGCGATGCAATTTCCTCATTTTATTAGGAA
AGGACAGTGGGAGTGGCACCTTCCAGGGTCAAGGAAGGCACGGGGGAGGGGCAAACAACAGATGGCTGGCAACTAGAAGGC
ACAGTCGAGGCTGATCAGCGAGCTCTAGAGAATTGATCCCCCC TCAGAAGAACTCGTCAAGAAGGCGATAGAAGGCGATG  
 

             Start of bGH polyA  End of Neo 
CGCTGCGAATCGGGAGCGGCGATACCGTAAAGCACGAGGAAGCGGTCAGCCCATTCGCCGCCAAGCTCTTCAGCAATATCA
CGGGTAGCCAACGCTATGTCCTGATAGCGGTCCGCCACACCCAGCCGGCCACAGTCGATGAATCCAGAAAAGCGGCCATTT
TCCACCATGATATTCGGCAAGCAGGCATCGCCATGGGTCACGACGAGATCCTCGCCGTCGGGCATGCGCGCCTTGAGCCTG
GCGAACAGTTCGGCTGGCGCGAGCCCCTGATGCTCTTCGTCCAGATCATCCTGATCGACAAGACCGGCTTCCATCCGAGTA
CGTGCTCGCTCGATGCGATGTTTCGCTTGGTGGTCGAATGGGCAGGTAGCCGGATCAAGCGTATGCAGCCGCCGCATTGCA
TCAGCCATGATGGATACTTTCTCGGCAGGAGCAAGGTGAGATGACAGGAGATCCTGCCCCGGCACTTCGCCCAATAGCAGC
CAGTCCCTTCCCGCTTCAGTGACAACGTCGAGCACAGCTGCGCAAGGAACGCCCGTCGTGGCCAGCCACGATAGCCGCGCT
GCCTCGTCCTGCAGTTCATTCAGGGCACCGGACAGGTCGGTCTTGACAAAAAGAACCGGGCGCCCCTGCGCTGACAGCCGG
AACACGGCGGCATCAGAGCAGCCGATTGTCTGTTGTGCCCAGTCATAGCCGAATAGCCTCTCCACCCAAGCGGCCGGAGAA
CCTGCGTGCAATCCATCTTGTTCAATGGCCGATCCCATATTGGCTGCAGGTCGAAAGGCCCGGAGATGAGGAAGAGGAGAA
CAGCGCGGCAGACGTGCGCTTTTGAAGCGTGCGAGAATGCCGGGCCTCCGGAGGACCTTCGGGCGCCCGCCCCGCCCCTGA
GCCCGCCCCTGAGCCCGCCCCCGGACCCACCCCTTCCCAGCCTCTGAGCCCAGAAAGCGAAGGAGCAAAGCTGCTATTGGC
CGCTGCCCCAAAGGCCTACCCGCTTCCAT tgctcagcggtgctgtccatctgcacgagactagtgagacgtgctacttcc  
 

          Start of Neo   End of PGK promoter 
atttgtcacgtcctgcacgacgcgagctgcggggcgggggggaacttcctgactaggggaggagtagaaggtggcgcgaag
gggccaccaaagaacggagccggttggcgcctaccggtggatgtggaatgtgtgcgaggccagaggccacttgtgtagcgc
caagtgccagcggggctgctaaagcgcatgctccagactgccttgggaaaagcgcctcccctacccggtag aattcga g 
 
                      Start of PGK promoter 
 
 
aagttcctatactttttagagaataggaacttc gatcc ataacttcgtataatgtatgctatacgaagttat tagtcc  
 
          Frt       LoxP 
Ctcgaggggatccactagttctagag GCCAAAGACGATTCCACTGTTCGTTGCTTCCAGGGCCTGTTGATTTTTGGACAC 
 



 
GTAATTGTTGGTgtaagtcatgagtacttttcaaaaaaattgtgttcttgtaagcatggcttttagataaattaaaagtga 
 
  Exon/intron junction 
aagtttaagaaaatattataaatatcgttcccctttatagtgcctccattttaagaaatgtgatagtaaatatactagcta 
 
       Upk1b-R 
gaatcttaaaatagttgtatagaatcaccttttatgacagaagactctttcctttccaatttttaagacataatgactatg
gagagtcatatgttcaccgtgatcagtatctaaatgcacctgcttctcagtcatttatgcttctgtccagttgcaccttgg
tttgacttggtgactgtgttattgaaggtactgggacagatgtttgcaatgggataggataggagaataactttcatacat
gaatgcactgtctgagtgggtcataccctaggggctttatggatcttttcccaactagaaaaaaaagttatatgtagaaaa
aagaattaaaggcagaaggtatatggaagaaggaagcaagatagaaatagctgttgggtctcctggcaatgggggactcgt
cgcataaagcctctgtaagatgtaagggactcaccactagagcccatcctgccccccggcccctttcccctggtgccgtgc
ttttggccacaagcctgacagactcattctcatcttgtttccagATGTGTGGCATCGCCCTGACAGCAGAGTGTATCTTCT
TTGTATCTGACCAACACAGTCTTTACCCACTTCTCGAAGCCACCAACAATGATGATATCTTCGGGGCAGCTTGGATAGGCA
TGTTCGTGGGCATCTGCCTCTTCTGCTTGTCCGTTCTAGCCATAGTAGGAATTATGAAGTCCAACAGGAAAATCCTCTTGG
CGgtaagaccttacaaagctggagatgtagctcagttgacagagtgtctgcctagcacacacaaaatcttgggttcagtcc
ctagcaccatattatctgggcatggtggtacacatctataaacctgttctgaaggtatgggcaagatgatcctaaattcca
ggtaatccttggctacgtagcaagttcaagactagcctgtgctacaagagaccctttctcaaaataacaactaacaaattc
tctgcagttgttttcctgggccaattttggtgaactgtctcttctccattgagcaaagagctttggttttcagtgggctaa
gtggaagaaagattctagatgagtggacaaaaggggggatcgggaagatccccttgcaagatcatccatgtaggatgtaaa
gatgccctacatggatgaaagttcaggttctagtaaaatgagctgaaaatgggaaggaatgcctttggatggtctagttga
ctatatgcagatgtgtgcttctccagctgctgactgcacgtgcccaatagtcacagccaggaaggacacgaacatgagaaa
tgatgccatgggcattttttttagaatttttttcctccttgataatagcaagttagttttaagtgtttatgtgttaagata
caaaactgaaagtagacatgagttttttcatagcagacaagagcctttttttttttaaagacttccaagttcaaggccaat
ggcttttgagccatggctgcatgccccacactgtcatttgctctgcagtacaggaaccctggaagaccccaaacagtacca
ttgtgagtgacccattcacactagtcggtggtacccctgaagtaactcccctactctgagtccctcttctgaagaagctga
gccactgagggagcttttcggtctgcttctctcaggtaaccattcccctagtgcccaggaatgcagactgtttgccttctc
tgtttcctttgggtgagttagttcctgggcaaactcactctgagagagtagggaaaggaacacagggaagagggggagaac
tgagagatcttcctgatgacaagcacagacttcaccctgggctcctctctggcctaatcctaaggggtcctgaggttctgt
aatgggagccatcaaagctcatgacaggaagcaaggcagtagccaatatggggagggttattagaatctctgaaagctctc
ttaccacagaggtagttggggttttgaggggcgtgggagggttgttggtttgttttgtttgagggtcaggcagtgaaagca
caaagggtcctgacctttgaacccacaaacatcccaaagagggaggacaagtccccccacctactctacagtccttctccc
caaaaaaggacacaaggagagacagtgcatgtataaaagtgtgcaaggcaggggccttcactgagaggcatctgctgttca
actctgttccagccagaccccgggggtgacttgcagccacatgcacgcacagcagaaacagcgcatagagagctctgcttc
cctcgcctgagctggtatcactagaacatgggtgtgtgttctgtgtgagcagtgagcctctatgccggaaggctgcctgct
ccttagagatgagactgggtaggaaggacacaaggcattagtcatgttcgtcatcctttcctgacttctgtggatctatgt
tttcagcagttcaggaagaaaatgactcccacttaaagggacttacaatgcccagtgtcaggtatgacgcactgaggctat
cttgccagccaccgggcatgtacatataccaaaaaaaaaaaatcctctgaaaaggccacacattccttcattgtttatctt
atctccccccacattaaaatagaattcgggatgagagaattccaaaccgaatggtcatttcttccagagatatgcagagaa
ctgagctgacccacaccccattttggtccgagtacctaacactagccccattccaagtagcagctgatcaaaaagggtttg
tactccctgactgcttggataccacatttagatgaatatgcttaggactcacagcaaccacttggtgagatgtctgttata
atcctccgttctcatctctttccctcccagTACTTCATCATGATGTTTATAGTGTACGGTTTTGAAGTGGCATCTTGCATC
ACAGCAGCAACACAACGCGACTTTgtgagtatagtccccaatgcatggagcaaaaatgacactccagcaactgacatgctt
cgacccctcgctgtgtgctcgtcgtgccaatacacacactattaatacccatgcagtatcgggaagccttgcttgtcgttt
ctaaattaaaagagaaaggcactaaacgctaagaaatgtatctaggaatgaatggctgacaggtcacagcaggaattctga
gtcgaagaagcctgattcccaatgcccaagctgggatcccggccggcactgactgccattcgtccacaccatggcctttct
gcatgttctgcctcgtggaagacataattcagaatctttcttgtcccgtttctcactgtttccctaatctacaccatcctt
aaaacagccagtcatgcagtgattccttcttatacagaaacccaaagcagccccagccaaatgagtgcagcgtccctgagt
ttagcttccctccaagagaatgtgcagtttatagagcaacaggtgctatttggcctttctagggagcaggtgtgctgactc
tctcgtgtcattctc 
 
 
 

c. 5’ probe 
ctgcctggtgccaagtctagcgtgcaccatcagaccacagctactgcactacacaataaacgcacggcaggaagcc

tgcacctggcttctcttgacatttatggctgagggagaggtgtcacaacaatcaacttaatctcaacaagagacacaggga
gtcagtgtggcacccttgagaagctgagatgggaagacctcaagtttgaggtcagtcggtttgtgcaagaccccatcttta
caaaacaaaacacaggtgtctgcggaaatgctgtcaaaccctgatctcccattggcttcacagcacatcccttcatttctg



gaaagtagaggggcgagctgtaagtttggaaaacatctgtacggtttcctggatcatagtgggaaaatattagtgtggtaa
tgccccggggaaaggctaagaaagaaactagggaattgtgtggagtgaag 

 
d. 3’ probe 
cccctgcagttcacaaccaacctcttcctgaagcagatgctgatgaggtatcaaaacaacagtcccccaaccaatg

acgacgaatggaagaacaacggggtcaccaagacctgggataggctcatgctgcaggtaaggagtgtggttcccggggtga
tcgcccctggagtgatcacctgtacatctgaatgggtagccacacaaatgtgggtgtgttaccaagtcctagggtaggctc
atgctacaggtaaggagtgtggtcccagggtgattacccctggggtgatcgcctgcatacctgagtgggtagccacacgaa
tgtgggtggaagtgaggtccgcacctccagcaggtttcttcaggaagaaacttgttccaagccagatcagcaatgcctctt
gtttactggtgatcctgaggatgggagaatgttaaatgcgtggctgggcggggtgggggggggtgtccagatccatatttt
atgtaaagc 

 
 


